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ABSTRACT 
A comparative study of the woody vegetation changes at 
Baber Woods, Edgar County, Illinois, since 1964 was completed 
in 1983. This 51 acre woodlot is a remnant of a much larger 
forest which once occuppied the Shelbyville Moraine. 
An inventory of the woody vegetation shows that the present 
stand consists of 109 stems per acre with a basal area of 113 
sq. ft. per acre. In this survey, 33 woody species were found. 
Sugar maple had the highest Importance Value ( IV ) of all woody 
species present, having the highest density in both the 4-6 and 
7-12 inch diameter classes, as well as in the sapling category. 
White oak moved down to second in importance, with its importance 
largely due to its high relative dominance. White oak had poor 
size class distribution in the woodlot with most of the individ­
ual trees in the 19-24 and 25+ inch diameter classes. Pignut 
hickory, black oak, and slippery elm have remained the same 
in importance, while shagbark hickory has decreased from fifth to 
eighth in importance. White ash and red oak increased to fifth 
and sixth from their once sixth and eighth standing in 1964. 
The woodlot contains three well-defined areas or regions. 
The first area contains numerous large trees of sugar maple 
and oak, with sugar maples relative dominance exceeding thirty 
percent of the stand� the second contains numerous large trees of 
oak and hickory, and the third area, a small three acre section 
that was clear cut in 1898, which is comprised primarily of 
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small diameter trees of sugar maple, white ash, slippery and 
American elm, bitternut hickory and black oak. Over two-thirds 
of the trees in the 1-4 inch diameter class and nearly half 
of the individuals in the 4-6 and 7-12 inch diameter classes 
are sugar maple, suggesting a continued and increasing 
importance of this species. 
i 
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INTRODUCTION 
Baber Woods is a 51 acre woodlot located about 5 miles 
northeast of Westfield, Edgar Co., Illinois, and represents the 
remnants of a much larger forest which once occuppied most of the 
Shelbyville Moraine. In 1835, the Baber family purchased a 
small section of this timber and by 1894 had obtained the entire 
51 acres. By this time, the family used the woodlot as a source 
of wood for fencerail, lumber and firewood. However, most of 
the woodlot was left uncleared except for a small 3 acre section 
in the southwest corner to provide space for two small cabins. 
Since 1898, the woodlot has been left relatively undisturbed, 
with no further cutting of trees. Furthermore, the woodlot has 
never been grazed during its history of ownership by the Baber 
family. In 1969, Baber Woods was acquired by Eastern Illinois 
University as a nature preserve and is to be used for educational 
and research purposes. 
DESCRIPTION OF THE WOODLOT 
Baber Woods is located in the E� NW� NW� and the NE� NW� 
of Section 18, Tl2N, Rl3W, Edgar Co., Illinois. This is part 
of the Shelbyville Moraine which transverses in an east-west 
direction and represents the southern most extent of Wisconsin 
glaciation in the state. The topography is gently rolling, 
ranging from 755-800 feet above sea level. The woodlot is 
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well-drained and except for a few small depressions there is no 
standing water even during wet periods. The drainage system 
consists of 3 small streams which are dry except immediately 
following a rain. 
In the past, several roads passed through the woods. One 
of these, the road to Grandview, Illinois was closed at the turn 
of the century. Depressions can still be seen in some parts 
of the woodlot indicating that these roads were at one time 
well travelled. 
MATERIALS AND METHODS 
To facilitate direct analysis of vegetation changes the 
method employed was that of McClain and Ebinger (1968). The 
entire woodlot was divided into 63, 50m sq. quadrats (0.6177 
acre ) and the number, size and species of all trees four inches 
dbh (diameter at breast height ) and over were recorded. Dead 
standing trees were also measured when possible. Relative 
density, relative dominance and importance value of each 
species were then calculated using the procedure outlined by 
McClain and Ebinger (1968). These were calculated from the 
actual data to provide a better basis of comparison of the 
various species. The relative density and relative dominance 
were also calculated for each quadrat to determine if any 
changes in vegetation zones has occurred in the woodlot. 
The determination of the relative values follows the 
procedure outlined by Mcintosh in 1957 and later by Boggess 
(1964), in which the Importance Value ( IV ) is the summation 
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of the relative density and the relative dominance . 
Relative density = Total individuals of a species X 100 Total individuals of all species 
Relative dominance = Total basal area of a species Total basal area of all species x 100 
In each 50 m sq. quadrat , four .01 and .001-acre nested 
circular plots were randomly located. The saplings (1-4 inches 
dbh) were tallied on the larger and seedlings on the smaller. 
The seedlings were separated into those under one foot in height, 
and those over one foot in height but less than one inch dbh. 
The nomenclature follows that of Mohlenbrock (1975). 
RESULTS 
A total of 33 woody species were encountered on the woodlot, 
of whi ch 12 were understory trees and shrubs. These along 
with their density and frequency by height or diameter class 
appear in Tabl e 1. The species symbols will be used to identify 
the species in subsequent tab l es and figures. An additional 
listing of the 13 leading dominant species encountered , with 
their relative values, average diameters, numbers of trees and 
basal area per acre broken down into 5 broad diameter classes 
are given in Table 2. 
Three distinct vegetation types have been found on the 
woodlot ( Figure 1). A sugar mapl e dominated region occurs in 
the west and northwest parts of the woodlot. In this area sugar 
maples relative dominance exceeded 30% of the stand. The second 
area is a disturbed area located in the southwest corner of 
the woodlot where at one time 2 small cabins once stood. In 
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the disturbed area, the important species are, elm (both American 
and slippery), ash, hickory and maple. The third area consists 
of the remainder of the woodlot, dominated by various species 
of oaks and hickories. Of the woody species encountered in 
Baber Woods, sugar maple has the highest IV, having the highest 
frequency and relative density of all other species. It is well 
represented throughout the stand, with frequencies ranging from 
51 percent in the seedlings under one foot to 100 percent 
for the larger trees. Sugar maple ranks second in the number 
of seedlings per acre, and first in saplings per acre (294 stems/ 
acre). Sugar maple ranks first in the 4-6 (20.5 stems/acre) 
and 7-12 (14.5 stems/acre) inch diameter classes. The average 
diameter of this species is 8.2 inches with the largest 
individual being a 26 inch sugar maple. 
White oak ranks second in IV, because of its high relative 
dominance. This is indicated by its average diameter of 19.7 
inches. White oak ranks ninth in number of individuals in the 
4-6 inch diameter class (.6 stems/acre) and third in the 7-12 
inch diameter class (2.2 stems/acre). Most of the individuals 
of this species were found in the 13-18 (4.8 stems/acre), 19-
24 (5.6 stems/acre), and the 25+ (3.4 stems/acre) inch diameter 
classes. White oak is not well represented in the seedling 
and sapling categories with only 32 individuals per acre in 
the seedlings and with no saplings being recorded. The largest 
tree in the woodlot is a 46 inch white oak. 
The importance of black and red oak (4th and 6th in IV) 
is due mostly to their high relative dominance, as indicated 
by their average diameters of 21.0 and 22.1 inches respectively. 
-5-
Both species rank very low in seedlings and saplings per acre, 
and average less than 1 individual per acre in the 4-6, 7-12, 
and 13-18 inch diameter classes. Black oak ranks third and 
second in the 19-2a (1.5 stems/acre) and 25+ (1.7 stems/acre) 
inch diameter classes� while red oak ranks third in the 25+ 
(1.3 stems/acre) inch diameter class (Table 2). 
Four species of hickories are found in the woodlot. 
Pignut hickory ranks third in IV mainly because of its high 
relative dominance. This species ran�s first in number of 
individuals in the 13-18 (5.0 stems/acre) inch diameter class 
and second in the 19-24 (2.9 stems/acre) inch diameter class. 
Shagbark hickory, ranked eighth in IV, is represented by medium 
diameter trees as indicated by its average diameter of 13.2 
inches. Bitternut hickory, ninth in importance, is represent-
ed by relatively small diameter trees as indicated by it average 
diameter of 8.9 inches. Both species are poorly represented 
in the seedling and sapling categories, as well as in the 4-6 
inch diameter class, although bitternut hickory is better 
represented than shagbark hickory in total number of seedlings 
per acre (194 stems/acre compared to 16 stems/acre). Also, 
mockernut hickory is occasionally found throughout the woods, 
but is only 14th in IV. It was not found in the original study 
by McClain and Ebinger (1968), probably due to misidentification. 
White ash ranks fifth in IV, mainly because of its large 
number of small diameter trees. It ranks third in the number 
of trees per acre in the 4-6 (5.4 stems/acre) and 7-12 (3.6 
stems/acre) inch diameter classes and has an average diameter 
of 7. 9 inches. White ash ranks third in total number of 
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seedlings (266 stems/acre) and third in total number of saplings 
(7 stems/acre) per acre. A few large diameter trees of this 
species are seen scattered throughout the woodlot. 
Sl ippery elm and American elm rank seventh and tenth in 
IV, mainly due to their large number of individuals in the 
4-6 inch diameter class (Table 2). Slippe ry elm also ranks 
fi rst in seedlings per acre (3,893 stems/acre) and second in 
saplings per acre (75 stems/acre). The mortality of both 
American and sl ippe ry elm, due to phloem necrosis and Dutch 
Elm Disease will probably continue to limit their importance 
in the woodlot. 
D ISCUSS ION 
Many changes have taken place since the original survey 
was completed in 1964. A major difference is the change in 
importance value and ranking of some species in the woodlot. 
These changes have occurred throughout the woodlot, indicating 
some solid trends in succession. A small change has occurred 
in the number of individuals per acre, increasing from 107 
stems per acre in 1964 to 109 stems in 1983. This increase 
is largely the result of an increase in the number of individuals 
in the 4-6 inch diameter class (36.6 stems/acre in 1964 to 
43.7 stems/acre in 1983). The average basal area per acre 
has increased from 105 sq. ft. in 1964 to 113 sq. ft. in 
1983. 
Sugar maple has increased from second to first in 
importance in the entire woodlot. It has almost doub l ed in 
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individuals per acre (26.9 stems in 1964 to 40.5 stems in 
1983), and while it has increased steadily throughout the wood­
lot, its increase has largely been noticed in the NW part of 
the woodlot where it has spread from the low, drainage areas 
along streams, into the drier oak-hickory dominated region. 
It seems logical to assume that sugar maple has been increasing 
steadily over the past few years, and will more than likely 
continue to do so. The large number of maple seedlings, 2,421 
per acre suggests a continuation of this trend. A decrease 
in the number of seedlings (5,369 in 1964 to 2,421 in 1983) 
has largely been contributed to the extensive drought which 
occurred during the summer of 1983. 
Certainly the position of sugar maple has been enhanced 
by mortality of the large oaks and possibly elms that occurred 
about 50 years ago. It has affected the status of maple in 
the forest in 2 ways. First, the gradual death of the large 
oaks has created openings in the canopy. The quick response 
of the highly shade tolerant sugar maple seedlings and saplings 
{ superior gap phase replacement potential ) is responsible for 
the good distribution of sugar maple in the woodlot. The 
second, the catastrophic mortality of elm, which has reduced 
the competition between the two species. Both American and 
slippery elm, however, are still an important component in the 
forest, especially in the 4-6 inch diameter class and the 
seedling and sapling categories. 
lhe future status of white oak appears to be one of decreas­
ing importance as the inevitable mortality of the veteran trees 
continues. White oak is second in importance due to the 
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number of large diameter trees. However, the number of white oak 
seedlings has drastically declined (315 stems/acre in 1964 to 
15 stems/acre in 1983). It is evident that the decrease in the 
number of seedlings, as stated by McClain and Ebinger (1968), 
is largely due to canopy closure and the inablility of the 
white oak seedlings to tolerate such shading. 
Black oak maintains its position as 4th in importance. 
Most of the black oaks are in the 19-24 and 25+ inch diameter 
classes, indicating the extreme age of the trees present. The 
youngest black oaks (4-6 and 7-12 inch diameter class) were 
found in the disturbed area. It is second to white oak in the 
number of individuals per acre in the 25+ inch diameter class. 
Since 1964, the mortality of black oak has doubled (.7 stems/acre 
to 1.5 stems/acre) and the average basal area per tree has 
increased from 1.669 to 3.933. This indicates an increasing 
mortality of larger trees within the woodlot. 
Red oak has increased in importance from eighth to sixth. 
Red oak also has poor size class distribution, indicating its 
age within the forest. Red oak has a very low mortality 
(.122 stems/acre) with most of the dead trees of small size 
(basal area of .314). The importance of red and black oak is 
due chiefly to the basal area of the individual trees. The 
extreme poor size class distribution of both oaks, as well as 
the decrease in the number of seedlings (230 in 1964 to 44 
in 1983) per acre indicates that their importance in the woods 
will decrease as the mortality of larger trees continues. 
Pignut hickory is ranked third in importance with no 
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cbange in its position. Shagbark hickory has moved from fifth 
to eighth in importance, while bitternut hickory has moved from 
tenth to ninth. The decrease in the number of seedlings of 
both species (907 stems/acre for both in 1964 to 191 in 1983) 
is an indication of their lack of competibility with sugar 
maple. This is not a solid conclusion since part of this 
mortality could have been caused by the drought during the 
summer of 1983. Both species are well represented in the 
7-12 inch diameter class, although a decrease in the number 
of individuals has occurred (pignut: 2.9 stems/acre in 1964 to 
1.3 stems/acre in 1983, shagbark: 3.3 stems/acre in 1964 to 
1.5 stems/acre in 1983). The higher number of individuals of 
both species in this diameter class indicates their ability 
to withstand shading slightly, but their decrease since 1964 
is due to an increase in competition with sugar maple. 
Bitternut is well represented in the seedling category as well 
as the 4-6 inch diameter class, however, most of these occurred 
in the disturbed area where light intensity is much higher. 
Mockernut is occasionally found throughout the woodlot and 
is ranked 14th in importance, but its lack of reproduction 
indicates that it will never become very important (Table 1). 
White ash increased from sixth to fifth in importance 
as a result of an increase in relative dominance (3.2 in 1964 
to 3.8 in 1983). White ash is well represented in the 4-6 and 
7-12 inch diameter classes, mainly because of the larger 
number of small diameter trees in the disturbed area. It 
ranks third in the number of trees per acre in the 4-6 and 
7-12 inch diameter classes. The number of seedlings has 
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drastical ly  decreased (5,173 stems/acre in 1964 to 266 stems/acre 
in 1983) as a resul t  of increased shading and competition by 
the more shade tolerant sugar maples. Its importance within 
the woodlot wil l steadil y  decrease in the future due to this 
reason. 
Sl ippery e lm  is ranked seventh in importance largely due 
to the tremendous number of individual s  in the 4-6 and 7-12 
inch diameter classes. Slippery elm  had the highest number 
of individual s  in the seedling category (3,893 per acre) and 
was second in the number of individual s  per acre in the 
sapling category (75 per acre). This species is also very 
shade tolerant and probab l y  would have been a more important 
component in the woodlot if it wasn't for the extreme mortality 
due to the Dutch Elm  Disease. There has however, been a 
decrease in the mortality of e l m  in the woodl ot and a sl ight 
increase in its basal area. This is possible evidence that 
maybe it is showing some signs of recovery from suppression 
by phloem necrosis and Dutch E l m  Disease. 
This woodlot seems to be changing from a prevailing oak­
hickory dominated forest to one in which sugar mapl e  is the 
most important constituent. The large number of seedl ings and 
sapl ings of this species indicates that it is an extremely 
aggressive species and appears to be increasing in importance. 
Its high gap phase replacement potential has enab l ed it to 
take advantage of canopy openings that occur with the death of 
the larger trees. 
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Figure 1. Distribution of sugar maple and oak-hickory cover 
types in Baber �loads and chanqes since 1964. 
Table 1. Density per acre and frequency of woody species by height or diameter class at Baber l•'oods, 
Edgar County, Illinois. 
Height Class Diameter Class 
Density Frequency % 111 -4 11 411+ 
0 
..0 >1'<1 II >1'<1 II E 
>, 
Scientific Name Common Name l/) 4(1' dbh. Total <1' dbh. Den. Freq. % Den.Freq. % 
.Acer saccharum ~1arsh. Sugar Maple SM 1742 679 2421 51.2 41.3 294 82. 1 40.5 100 
Q_l!_e_r_<;:JJ? a 1 ba L . White Oak wo 20 12 32 2.0 .8 -- -- 16.6 97 
Carya glabra (r1ill.) Sweet. Pignut PH 131 44 175 11.5 4.0 1 1.2 9.8 97 
I 
,_. 
Quercus velutina Lam. Black Oak BO 12 20 32 1.2 2.0 1 .8 4.8 86 w I 
Fraxinus americana L. White Ash WA 115 151 266 9.1 11.9 7 6.0 9.7 76 
Q_\J_ElfCU~ rubra L. Red Oak RO 4 8 12 .4 .8 1 .4 3.0 76 
Ulmus rubra L. Slippery Elm SE 758 3135 3893 38.8 67.5 75 32.9 9.0 83 
-- --
Carya ovata (Mill,) K. Koch. Shagbark SH 4 12 16 .4 .8 3 2.0 4.4 89 
Carya cordiformis (Wang.) K. Koch. Bitternut BH 99 95 194 7.5 7.9 2 1.6 2.8 37 
Ulmus americana L. American Elm AE -- -- -- -- -- -- -- 3.3 57 
Juglans nigra L. Black Walnut BW -- -- -- -- -- -- -- 1.2 44 
Sassafras albidum (Nutt,) Nees. Sassafras Sa 151 151 302 6.0 6,3 3 2.8 2.2 44 
Celtis occidentalis L. Hackberry Ha 56 20 76 4.8 2.0 1 1.2 1.5 30 
Table 1. continued 
Car~~ tomentosa {Poir.) Nutt. ~1ockernut MH -- -- -- -- -- -- -- .8 33 
Prunus serotina Ehrh. Black Cherry BC 40 28 68 3.2 2.0 1 .8 .8 33 
Carpinu~ carolinian~ Walt. Muscle Wood MW 4 -- 4 .4 -- 6 3.6 .6 13 
Cercis canadensis L. Redbud RB 4 8 12 .4 .8 3 2.8 .6 13 
Quercus ~~hlenbergii Engelm. Chestnut Oak co -- -- -- -- -- 1 .4 .3 11 
Tilia americana L. Linden Li 4 44 48 ,4 2.0 1 1.2 .2 13 
Quercus imb_ric_aria t·1ichx. Shingle Oak so -- -- -- -- -- -- -- . 1 3 
Dio~pyros virginiana L. Persimmon Pe -- -- -- -- -- -- -- '1 5 
Quercus macrocarpa Michx. Bur Oak Bu -- -- -- -- -- -- -- • 1 2 I ,__. 
~ 
I 
Morus rubra L. Red t~u 1 berry RM 8 28 36 .8 2.8 1 .4 . 1 5 
Platanus occidentalis L. Sycamore Sy -- -- -- -- -- -- -- . 1 2 
Crataegus .mollis (T. & G.) Scheele. Red Haw RH -- -- -- -- -- -- -- . 1 2 
Ostrya virginiana (Mill.) K. Koch. Ironwood Ir -- -- -- -- -- -- -- . 1 2 
Toxicodendron radicans (L.) Kuntze. Poison Ivy PI 1230 -- 1230 23.8 
Asimina triloba (L.) Dunal. Pawpaw Pa 107 310 417 5.5 7.1 14 3.2 
Ribes missouriense Nutt. Gooseberry Go 48 127 175 1.6 4.8 
Cor~ americana Nutt. Hazelnut Hz -- 60 60 -- 2.4 
Celastrus scandens L. Bittersweet Bi 44 -- 44 4.0 
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